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6. The lichens themselves should not have a nomenclature governed by the Code. Under the present Code, the lichen taxonomist is directed to determine which traits of the lichen are purely fungal and to confine his taxonomic attention to them and to the classification of lichen fungi. Regardless of how desirable all this may be, it is a large order because the lichenologist almost never studies the lichen's fungus in the absence of its alga. In fact, the exact influence of the alga on the lichen thallus -especially in the macrolichens -cannot possibly be assessed by herbarium observations; it can be learned only from properly designed experiments. When the fungus is isolated in pure culture, it is found (or it has been up to now) that the unique morphology of the lichen is not reproduced. Is this the failure of technique? Perhaps, but one line of evidence may indicate the contrary. Hale (1957) (with a blue-green alga) might in reality contain the same fungus and that thc different chemistries associated with these lichens might result from the influence of the different symbiont algae. -(2) On the other hand, suppose that two "different" lichens are found to contain the same fungus. This is certainly not all together improbable. In fact, such a report has already been made. Tomaselli (1957) Some lichenologists now think that to conform to the Code (as well as to produce a truly modern taxonomy), lichenology must be purged of every vestige of phycology. Santesson (1953 Santesson ( , 1954a , for example, urges the unification of lichen genera differing only in the alga which they contain [e.g., Allarthonia having Palmella (Tetrasporales) should be united with Arthonia having Trentepohlia (Ulotrichales)] and the supression of the time-honored considerations of the distribution of algae in apothecia (i.e., lecideoid vs. lecanoroid apothecia) (Santesson, 1954b) . It is not impossible that these views are taxonomically sound and if they are they will ultimately prevail regardless of what the Code may say. Yet I think that no one has pointed out that if the taxonomist regards symbiont specificity and symbiont distribution within the lichen as physiological attributes of the fungal component and accords them high significance, algal considerations will continue to be reflected in the taxonomy and in the subsequent nomenclature. In fact, those lichenologists who claim that lichens are simply parasitized algae could even point to Art. 4, Recommendation 4A (an impertinent recommendation that invades taxonomy) and say that all lichens with different algae should be designated as formae speciales! But the most elusive aspect -and for taxonomy perhaps the most important aspect -of the algae has not been widely considered by lichenologists. It concerns the lichen substances, water-insoluble, predominately aromatic compounds that accumulate in the lichen thallus (summary: Asahina & Shibata, 1954). The crude chemical information that lichen taxonomists since Nylander have elicited by spot tests on thalli is now giving way to the precise determination of the lichen substances themselves. Specific tests of some 75 substances can now be made on fragments of even ancient herbarium specimens by Asahina's crystallographic methods or by the more recent innovations of paper chromatography. Although there is a great diversity of opinion concerning the taxonomic weight that should be accorded to these biochemical data, few workers seem to doubt that biochemistry can substantially advance lichenology. A small but increasing number of lichenologists are even coming to agree -with Yasuhiko Asahina and the late Alexander Evansthat interpreting those lichens with certain kinds of chemical variations as distinct species has more to recommend it than ignoring them all together or even as treating them as infraspecific variations (cf. Culberson, 1961) . And a few lichenologists have already produced subtle, elaborate, and highly significant classifications which intimately involve chemistry as a taxonomic criterion.
But now a new problem plagues lichen taxonomists. With the nomenclatural provisions of the Code in mind, we must find out whether the production of these substances is a trait of the fungus, the alga, or the lichen. There are a few reports that lichen fungi grown in vitro produce the same lichen substances that the corresponding lichens produce (e.g., Thomas, 1939; Castle & Kubsch, 1949) while others claim that the isolated fungi do not produce lichen substances (e.g., Quispel, 1945; Hess, 1959) . These seemingly contradictory reports may reflect no more than the diversity of plants studied or the cultural conditions. It has been suggested that the alga may indirectly determine the type of lichen substances produced by the particular organic nutrients that it furnishes to the fungus (Asahina, 1937) . More recently, Hess (1959) claims that the alga may even participate directly in the biosynthesis of lichen substances. In either circumstance the alga itself would determine the lichen substance(s) produced. It seems most probable that in at least some lichens, one or the other of these situations is actually operative and, consequently, under the Code's remarkable provision for the application of the lichen names, there would be no justification for the use of lichen chemistry in taxonomy. But is the development of lichen chemistry -the most significant achievement in lichenology since Schwendener's discovery of the nature of the lichen -to be casually tossed aside as a taxonomic tool? In fact, the ideal of intercalating the lichen fungi into the general fungal arrangement may in the end be advanced by lichen chemistry. Although almost all lichen substances are thought to be restricted to lichens, there are similar compounds in some nonlichenized fungi and recently the only depsidone ever reported outside the lichens was found in a free-living fungus (Dean et al., 1954) . It is conceivable that someday a consideration of biochemistry may be more important than some aspects of morphology for achieving the correct placement of the lichen fungi in the mycological system.
A curious sidelight to the problem of legislating the naming of lichen fungi was pointed out by Ahlner (1953) As I have discussed, we do not know to what extent chemistry or certain aspects of the vegetative morphology of lichens are due to the fungus alone. As our knowledge grows we are sure to become more and more aware that the lichen is a whole that exceeds the sum of its parts. Those lichenologists who equate the subtle relationship expressed as a lichen to that of a parasitic fungus producing a leaf-spot disease on a phanerogamic host grossly underestimate the complexity of lichenization. Yet lichen taxonomists have no choice but to study the whole lichen. Insofar as a nomenclature for the lichen fungus itself is concerned, we have only the vaguest ideas of the problems we shall meet. But we need not be driven to hasty nomenclatural legislation through ignorance. The Code now appropriately excludes, for example, such names as "typicus," "genuinus." etc. for the infraspecific taxon containing the nomenclatural type of the species. A clear precedent for "automatic nomenclature" already exists. To indicate the lichen fungus alone, we could simply add "1. f." ("lichenis fungus") or some other qualifier to the lichen name. I do not now formally make this proposal because someone else may have a better one. Furthermore if any truly different lichens are found to contain the same fungal component, additional nomenclatural provisions will obviously have to be devised.
I know that some lichenologists will fear that changing the Code will invite orgies of name-making for lichen fungi. The possibility exists and, considering the irresponsibility of some botanists, will probably be fulfilled. But we do not need a revolution -"an addition of about 20,000 new names to botanical nomenclature" as Santesson (1954a) fears -to solve the problem. We should work towards formulating a realistic provision for designating the existing lichen names for reuse in referring to the lichen fungi, incorporate our decision into the Code, and make it retroactive. To prepare the way for a new rule, I make the following proposals: Proposal 1. Art. 13. Delete Note 4 (quoted in the first paragraph of this paper). Proposal 2. Art. 66. Add as Note 1: "The algal and fungal components of a lichen shall not be considered discordant elements."
